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Introduction

Prolonged intubation and tracheostomy placement are 

associated with an increased risk of airway complications 

including subglottic stenosis with rates as high as 20% 
historically (1-3). Due to improved equipment and patient 
management, contemporary rates of subglottic stenosis 
are much lower with rates as low as 6% and 0.6% in 
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Background: Reports identify rates of prolonged intubation as high as 28% in patients who are hospitalized 
for worsening respiratory status due the SARS-CoV-2 infection. This has placed a toll on healthcare systems 
around the world. However, we believe we are only seeing the beginnings of complications associated with 
the COVID-19 pandemic. Subglottic tracheal stenosis is a known complication of prolonged intubation 
and may therefore be on the rise in the wake of the current pandemic. The European Laryngology Society 
created the Laryngotracheal Stenosis Committee to alert the international medical community of the rise in 
airway complications associated with long-term intubation and high rates of tracheostomy seen in the recent 
months during the pandemic. Optimal surgical management of the unique features of subglottic stenosis 
following COVID-19 disease, especially in severely deconditioned patients, has yet to be reported.
Case Description: We report the surgical management of blind-end Myer-Cotton Grade IV subglottic 
stenoses in two patients who required prolonged mechanical ventilatory support for respiratory failure 
resulting from the SARS-CoV-2 infection with a two stage minimally invasive recanalization strategy. 
Patients underwent two-step minimally invasive process for recanalization. The first step is to re-establish a 
patent tracheal lumen under direct visualization utilizing both a rigid bronchoscope from proximally as well 
as a flexible bronchoscope distal to the stenosis from the tracheostomy stoma. Once the tracheal lumen is re-
established, proper dilation of the airway and hemostasis is achieved in standard fashion. Both patients have 
had roughly 6 months of follow-up and have tolerated their silicone T-tubes capped at all times. Neither 
patient currently require any oxygen supplementation and continue to phonate well. While they are not at 
their baseline in terms of physical activity, they are continuing their rehabilitation process. 
Conclusions: While the definitive treatment continues to be surgical resection, the endoscopic approach 
to re-establishing the tracheal lumen is a safe and effective method with little to no morbidity and mortality. 
This will allow for uninhibited rehabilitation following prolonged mechanical ventilatory support and 
hospital stay following severe COVID-19 infection.
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patients who underwent intubation and tracheostomy 
respectively (4-7). Patients requiring prolonged intubation 
or tracheostomy at the highest risk of airway stenosis 
include those with diabetes and obesity (8). Similarly, 
patients diagnosed with severe COVID-19 infection 
share similar comorbidities (9). Because of the recent 
ongoing pandemic, the European Laryngology Society 
created the Laryngotracheal Stenosis Committee to alert 
the international medical community of the rise in airway 
complications associated with long-term intubation and high 
rates of tracheostomy seen in the recent months (10). As we 
are improving our ability to treat SARS-CoV-2 infection, we 
are able to extubate more patients or offer a tracheostomy 
to progress them to rehabilitation to minimize the risk of 
laryngeal trauma. We report two cases of severe blind-end 
grade IV Cotton-Myer subglottic stenosis in patients who 
required prolonged intubation and tracheostomy placement 
following severe respiratory failure from COVID-19 (11). 
We present the following two cases in accordance with the 
CARE reporting checklist (available at https://shc.amegroups.
com/article/view/10.21037/shc-21-23/rc).

Case presentation

Case 1

A 51-year-old obese African American male presented 
to the emergency room with worsening respiratory 
insufficiency after testing positive for the SARS-CoV-2 
virus 3 days prior. He was urgently intubated but it 
quickly became clear that mechanical ventilation would 

not sufficiently oxygenate him and he was placed on veno-
veno extracorporeal membrane oxygenation (VV-ECMO). 
Despite maximizing VV-ECMO support, he was placed in 
the prone position for 16 hours a day for 14 days. In total, 
he required 35 days of VV-ECMO support. Once the 
patient showed signs of improvement from a respiratory 
standpoint, he underwent a percutaneous tracheostomy 
under direct bronchoscopic visualization from above the 
vocal cords to ensure the proper positioning.

Since being weaned from the ventilator, he was 
transitioned to a cuffless tracheostomy. While continually 
rehabilitating, the medical staff noticed the patient’s 
inability to phonate. A computed tomography (CT) scan 
was obtained identifying an area of subglottic stenosis with 
a 2–3 mm pseudomembrane (Figure 1A). Once the patient 
was brought to the operating room with thoracic surgery, 
it was recognized that the patient had developed a grade 
IV Cotton-Myer subglottic stenosis roughly 5 millimeters 
distal to the vocal cords.

Case 2

A 35-year-old obese African American male with type II 
diabetic presented to an outside hospital with worsening 
respiratory status after testing positive for the SARS-CoV-2 
virus. He was transferred to our hospital due to increasing 
oxygen requirements despite being proned. Once he arrived, 
he was placed on VV-ECMO. Overall, he required 33 days 
of VV-ECMO support. He was proned for 2 additional days 
and underwent a percutaneous tracheostomy under direct 
bronchoscopic visualization once his respiratory status was 

Figure 1 CT scans identifying the formation of a pseudomembrane (blue arrow) above the tracheostomy tube in case 1 (A) and case 2 (B); (C) 
is provided as a reference regarding how a tracheostomy tube sits in the trachea without any subglottic stenosis. CT, computed tomography.
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Figure 2 Direct visualization of the blind-end grade IV Myers-Cotton subglottic stenosis. (A) 5 mm below the vocal cords identified via 
flexible bronchoscopy (*); (B) a silicon T-tube (†) was placed after recanalization and dilation of the trachea with the proximal B limb sitting 
just below the vocal cords (**).

improving.
In similar fashion to the first case, while rehabilitating, the 

medical team had noticed he was not tolerating the use of 
a Passy Muir Valve (PMV). A CT scan showed a subglottic 
stenosis which was confirmed to be a grade IV Cotton-Myer 
subglottic stenosis (2–3 mm pseudomembrane) roughly 5– 
6 mm distal to the vocal cords and above the tracheostomy 
site (Figure 1B). Figure 1C is provided as a reference to 
demonstrate the positioning of an endotracheal (ET) tube in 
a patient with normal tracheal morphology.

Ethical statement

All procedures performed in this study were in accordance 
with the ethical standards of the institutional and/or 
national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Written informed consent 
was obtained from both patients for publication of this case 
report and accompanying images. A copy of the written 
consent is available for review by the editorial office of this 
journal. Due to the retrospective nature of this case series 
and since no patient identifiers have been provided in this 
report, our institutional review board (IRB) has granted 
exception from review.

Minimally invasive management

After the grade IV Cotton-Myer subglottic stenosis was 

identified in the operating room by bronchoscopy, once 
the patient was fully anesthetized, the tracheostomy was 
switched under direct visualization with a reinforced ET 
tube. A rigid bronchoscope was placed just distal to the 
vocal cords with the blind end of the subglottic stenosis 
directly perpendicular to the tip of the scope (Figure 2A). 
Once the patient was hyperoxygenated, the ET tube was 
removed and a flexible bronchoscope was placed into 
the tracheal stoma and positioned at the distal side of 
the subglottic stenosis. This positioning was identified 
via palpation from the proximal side through the rigid 
bronchoscope. Once the anatomy of the subglottic 
stenosis was clear, a sharp dissector was placed through the 
rigid bronchoscope and advanced through the subglottic 
stenotic membrane under direct visualization from both 
sides. Once recanalized, the tracheal was serially dilated 
with tracheal dilators to 40 French. The patient was then 
orally intubated with a 9-0 ET tube in order to keep the 
stenotic segment dilated. Dexamethasone was administered 
for the next few days. 

After 3 to 4 days, the patient was brought back to the 
operating room to reassess the stenotic segment. Under 
general anesthesia, a small incision was made on the 
tracheostomy stoma to identify the trachea. A transversal 
cut of the proximal ring was made with an 11 blade in the 
midportion to easily advance a silicon T-tube. The proximal 
B limb was placed across the stenotic portion of the trachea 
with the tip just distally to the vocal cords (Figure 2B). After 
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the procedure, once the patients were awake, they were 
able to immediately phonate in the operating room and was 
oxygenating well on nasal cannula. 

Long-term follow-up

Both patients have had roughly 6 months of follow-up since 
the initial procedure. They have tolerated their silicone 
T-tubes capped at all times with intermittent suctioning 
when needed. Neither patient currently require any oxygen 
supplementation and continue to phonate well. While they 
are not at their baseline in terms of physical activity, they 
are continuing their rehabilitation process. Both patients 
have been brought back to the operating room every 6 to  
8 weeks for T-tube exchanges and reevaluation of the 
stenotic segment of their trachea. While the stenotic 
portions have scarred down to a reasonable diameter, they 
continue to have signs of tracheomalacia and we have 
therefore maintained the use of their T-tubes. 

Discussion

Tracheal stenosis following prolonged intubation is a 
morbid complication that is difficult to manage. In the latter 
part of the 20th century, Dr. Cooper and Dr. Grillo found 
that the local breakdown of the tracheal cartilage and tissue 
lead to extensive fibrosis and contraction which ultimately 
resulted in tracheal stenosis (12). This was further reported 
in a prospective study by Pearson and colleagues when they 
bronchoscopically observed patients post-decannulation and 
found similar significant damage at the site of the cuff (13).  
These pioneers in the field attributed these findings to the 
rigid and noncompliant cuffs that often strangulated the 
tissue they were in contact with. Since the advent of high-
volume low-pressure cuffs, the incidence of tracheal stenosis 
associated with prolonged ventilatory support has decreased 
significantly but still remains prevalent at around 11% (3). 

As more COVID-19 positive patients improve, experts 
from European Laryngology Society’s Laryngotracheal 
Stenosis Committee have stressed the coming increase in 
airway complications because of mechanical ventilatory 
support. It is hypothesized that because patients with 
SARS-CoV-2 infection are associated with a prothrombotic 
and antifibrinolytic state as well as are treated with chronic 
systemic steroids, they may be most at risk for tracheal 
stenosis following mechanical ventilation (14). Others have 
suggested that the emotional and physical exhausted state 
of healthcare professional during the pandemic outbreak 

may have understandably compromised the care of some of 
these patients (15). Ultimately, the best option is to avoid 
the development of this issue with best practices outlined by 
this committee may be the most effective way in managing 
these patients. 

Nonetheless, within the coming months to years, more of 
these patients will present to our practices worldwide. While 
less aggressive subglottic stenotic tracheal segments may 
be dilated and treated based on standard protocol, albeit 
rare, we believe a small percentage of patients will present 
with blind-end grade IV Cotton-Myer subglottic stenosis. 
In the two cases presented, our patients presented with 
inability to phonate and tolerate a PMV despite improving 
respiratory status. CT scans confirmed the development 
of tissue above the tracheostomy not present normally 
in a standard patient with a tracheostomy (Figure 1C).  
While it is unclear exactly when this occurred or what is the 
exact cause, this severe form of subglottic stenosis limited 
their recovery and rehabilitation. Furthermore, the inability 
to phonate and communicate negatively impacted their 
mental health. 

Due to the detrimental and morbid nature these 
tracheal lesions, we recommend immediate treatment 
without delay. Because these patients were already so 
deconditioned from a prolonged 2–3-month hospital stay, 
there was no question they were not surgical candidates for 
a subglottic tracheal resection followed by a complex airway 
reconstruction. Therefore, we recommend treatment of 
this complex tracheal lesion with a two-step minimally 
invasive process. The first step is to re-establish a patent 
tracheal lumen which can be done under direct visualization 
utilizing both a rigid bronchoscope from above as well 
as a flexible bronchoscope from the tracheostomy stoma. 
The positioning of the neck with some hyperflexion is key 
to allow for the trachea to be in complete parallel with 
the rigid bronchoscope placed above. This will allow for 
palpation of the pseudo-membrane and identification of the 
correct trajectory prior to puncturing it. Once the tracheal 
lumen is re-established, proper dilation of the airway and 
hemostasis is achieved in standard fashion. The lumen 
is kept patent with a large ET tube to minimize further 
granulation.

We believe re-establishing the tracheal lumen and 
allowing for the maturation of the newly dilated stenotic 
portion with an ET tube along with steroid treatment 
minimizes chances of the pseudo-membrane reforming. 
Because these patients are not well suited for definitive 
treatment by surgical resection, we recommend the second 
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step which is to remove a small portion of the upper 
cartilage in which the stenotic segment affects and to place 
a silicon T-tube. While the patient is rehabilitating, this 
will allow for proper hygiene, comfort, and phonation. 
Following T-tube placement, patients are brought back 
to the operating room for maintenance and airway 
reevaluation. We continue to follow these patients and will 
reassess their surgical candidacy moving forward.

In conclusion, subglottic tracheal stenosis is a known 
complication of prolonged intubation that may be on the 
rise in the wake of the recent COVID-19 pandemic. It 
may come in many forms ranging from a small segment to 
a fully compromised tracheal lumen. While the definitive 
treatment continues to be surgical resection, minimally 
invasive and endoscopic measures should be taken 
immediately to temporize the issue as it allows for the 
patient to continue the rehabilitation process uninhibited. 
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